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xe (1) 
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xa (3) 

th* : 250 ~3000W 
«sStt: 20-50 k H z 
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^^tsmm^Wimi. 2 5o-3ooow(7)tti:^]jii;2 
0 - 5 0 k H z (Dmmcco^n-Tizxm'swmxmiz 

I I 

CH = C (A) 

I 

{CHi)iihCOO(A0)nX 



mm.i^(h) t^m-^Lxni^ixmm-^i^x-hh. 



Ri 'BLXSR^ li**IgTXIi|EiaT;U+;t«*iSL|^-XI4 
ll<C^-CfcJ:<. mi l40~2©tttt*S^U A 0 Z ~ 3 CD 
^+i/7;l.+ L/>ai«fl%U ntti ~3 0 0OJIft*3jiL^ XI4** 



Ra R4 

I I 
c =c 

I I 

Rs COOHi 



(B) 



<, mz 140-2 ®»S3l*S^ro *fc. -ASSt (B) (C*)H»ri4. 



[000 1] 

^ t COT § -S>f y^i^x -y Me«ffl>f y^'<Oi!Bi 
[0002] 

i^'x -y Yimmcry^mm^ y9\i. -mz. 7k-^t/p 

-)v^)v^^y Y ^)vm<nwmm'^mL^m\^xm'&<n 
n&t.ztx'^^^^h'rtmM^'^^^. ijcv^t-m^cosi 

[00 0 3] L*^L^*<f>. mtm^nSLmm^^im 
»m:mizii\,^xii. ■< y9'¥t,zimi<r>±^ts:mfw\^ 
'>tx'hm}xff.zmhm^t<zM. W'^ffy^b-ytzMfA 



[0004] ti^oT, *iiB^<oaw{4, mm<nm.m 
mtiztizhi, 

[000 5] 

fz^^. mmi^miimmwmmmi^zx ^r. ^« 

fz, 

[0006] *f6BSt4, ±fe»mt:«-:?#=5r$*i.fct.<D 

2 5 0-3 0 0CW<7)ai:^]&t/'2 0~5 0k 

mmi:'m^-t?>ztimsit'r?>^y^ j^'x >y nm 



3 

[0007] 

[0008101 ic^-r*Sije«^osji:^a(i. sii-^ 
t«-it) tsxs ( 2) , ^f-mmzi-^^htitzwrn 

[0009] ±iBIS ( 1 ) {,Zii\^XI,t. m'rt'Hfm. 

g?«:f*«=3 0 : 7 0-1 : 99 b-t?>Ztim 
tt<. 1 5 : 85-5 : 9 5i:-r?>ii:*^lltC»^ L 

mmmi&mz^^-t^ m^<r>m§,TX'iimifm^ 

lilO'-6 0'»X'hhZtmtL<, 15-4 5^-C- 
hlZbtii3EizmU\ 

[0010] ±tixm { 2 ) icfcoTti, ±fexg 
mmiz. mi:mi'r^^/)w<-T3nzm(^ 

comMitx. mm mmmm7ii<7)ma.= 2 0 : 

80-^2 : 9 8 tthZbti^ntK. 10:90- 

2 : 9 8k-t?>Zi:i}mizntL\<\ ttz. iftfB#ia 

iz^mmmKyti-hztij^to, 3o~i2o^-cS) 

iztmtL<. 3 o^x'htzt^mzm 

En^iilStftS^itl,-^ y^' i: UTco^^to 
•CJ>l.;i:*^»*L<, 2^10m&%TS)i>Zttm 

[0011] ±ieis ( 3 ) tcfcv^TJi. ±ieis 

m^n^^mm^m^^x^WL^-t^. ±^<7)m'o. 
mmm.mm^xmm'ir(omifro t.^y^ 

^\.zmi<ry^%^sWmifi\^r>tX'i,mtvr\.zm>m\^z 
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li^iifii^ro. tt:. mmmmmmmzmt: 
[001 23 ±ieis ( 3 ) fcfettsswftjiaa^^^it 

{±. 2 5 0~3 0 0 0W<7)tfi:»]S,Of2 0 — SOkHzCO 

10 mmktti. ±tm'^m>miz}n-r^iiiiii)^2 5 ow 

<^r'9, 3 00 0W5r@i..?.i:^Hjt(3t-jT{i^»^rJg 

l,i300~-'2500WXhlZti)mtt<, 5 0 0- 
2 000WTJ)S;i:*^lgt#^LV\ ^/c, ±§^^3^ 

mmiizisifmmni, mm(r>m^mm^izii\,^xm 

20 kHz (Olfc^V ^ t ^Ji O t ^^tzM 0 ^)-gt*^'ait 
0 k H 2 tr!@t I. i: Wm<r>mmi/(mz O 1)^** 

[0013] ±f£xs ( 3 ) tci3{t-i.ew««ia<50Ensp 

0. 1-1 0 0W/kgt'*)l>C:fc3E)*»* 

L<, l-5 0W/kgT'S^|>,Ii:*^M(;:»*Lv\ S 
i&jS«!:S<OEP3nx:t^/l.^-*i0 . 1 W/k g(2)Wc^V^ 

30 <^I.C:i;*«*)'9- 1 0 0W/kg^fii.|,i:Mr4cO^ 

tj;oitfi= J: 0 t,?sas<^±#*^'ai L<^j:<o, ^ym 

[0014] ±iM ( 3 ) tifc(ti.e^j^^j!flJiti, m 
mil-mWL\iimif>^t:Mz. m^coiii:^], ^miR 

ifmax^)\^^-i,zx iwi<^xmin^\ zttumm 

mmLxhx\>\ 

[0015] MUM (4 ) lIfcV^T(i. ±iexg 

( 3 ) izis\.^xmn^imn^iit:m^fmmM 

40 (7)jiS(c#S?LT^y^' »T*»l.*f?tci; 0 , # 

[0016] *%Hfl<os8)t^rat±. iimmmmizmm. 

m=^m>mxmi±±Mxm o) izuK^x'^roztfj^m 
m^m-h^*^. ±iM ( 3 ) mcoimcfcv^ 
50 X. xii±tixm ( 3 ) mm<^xmzii\^xm^m& 



5 

s (4 ) ofiifc, >f y^'^jt'C-ii'KiaTii'iiva-ii mt 

If. 2 5 00G. 2 0^13) ■t.?.^ki;»^L.V^. »f*^ 

a. ±ieis ( 1 ) tfcuTti. «t»-^t5^tits«&t^*js 

[0017] mz. ^m<7>9mi}mzX'oxm^$ti 

i.^y^^zm^^hixhm^^iz'^\>^xmmi. 

[0018] ±15^ y^^zhif^Tii (mt L<{i^ 
'ffc7 0~9 8««%iiI^$tll.v:i:3ti«»i;L<, 8 5 
[0019] iie^^ttjgSiJti, S)SI['l^V^t»SflJ: 

LT<7)isfigsrfl-rs i><7)X'htni^(rmm.mizmmi 

T h 7X^U- y:/ U 'J Jii-l^yy 'J n-;!^ 

^co^^yn-;!^ ; yv-tvy, vxf-^'>'^•;^-;^ 
i^x^/px-r/t^, j;xf-^y:/ya-;l/ty7"^;l/X 
— f/l^, xf-i^yr/'ja-zl^^y^f-^l/X— f;i^. xf- 
py:/y3-;l^^:yxf-;i-x-7^;U, xf-py^/'Jn- 
;l^^yy^;Wx-T;U, ^i->lA)U^'h-)i: xf-;i/;<f 

r-br-h. vx^/U;i&;Wh'h-;W. M)x^wy:/U 
3-/U^:/;'<f-;Ux-r;l/, hDxf-vy^^i;a-/l/t 

;kx-x/l'^iO^fiffiT/l/3-/P(50x— r;L#. T-fer- 

y; 1, 3->-';'<^/lx>f 5^^V';i;yy ; hVJ^fy- 
yPTS y : ^ZPATS K ; i^'^f-^l^^yP^ur S H^<7)# 

±S:ffifflf I. z h h , imm^mu^ y^^ 
iZO. 1-^3 omA%&^^tihz tti^ntK , 0. 

1-1 5SS%E^$iil.wi:*9|{c»iLv\ 
[0020] ±E«iR{i, -efOSKBCit^t^MIUiiK . 

il-if^yfy y^ ; C. I . tf^T^yh • -fx 
o-l, 5. 12, 14, 17, 24, 42, 53, 8 
3, 9 5, 9 7, 9 8&I/10 0 : C. I. e^<;><yh 
■l^yKl, 3, 4, 5. 17, 22, 31, 48, 4 
9, 53, 63, 64, 81:1, 88&l>'l 0 1 ; 
C. I. tf^<;< y h • 1 , 15, 16, 27, 2 
8, 2 9, 56, 6 0ai^6 3MtX(w; C. I. y^y:A 
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L<, 2-'iomA%m-^^tii>zttmzmu\ 
mi^m^i}' 1 fi*%(:j»i*v^fc 9]^jts*cf + 

u\ tt:. ismmt. 'iy'!'<r>m^^m±(r)}^ 

t^h , ^cn^mtWi^ 0 . 0 5 ~ 3 A mfSi & ^ fc 
10 ^L<, 0. 05-1 umX-hhZbifW.f<zntL^\ 

[0021] :^%mff)^-nmx'mk^ixtz^ y^^m 
\^xmifkm.^ziy)ii3-m\moWf^\<z\i. n 
fe, -fxD-, v-fcfy^, ^it/^i/ry-eix-f^t^om^r 
■§-*^l.4^c7)^ y^'*»^>=3:S*iRlii^-f y^'-fe-y h 
m^^hZtmtLW z<^^. HfeHl^fctT* 
--Kyy7-y^Srfflv\ Ax-u-WmtLXC. I. f 

/;<yh ■ ^xn-1 7ms3>f^h'M\mhmmm 

V\ ■7-fe'y:J'S^4i: tTC. I. h'T'^y h • l^y F4 
8:3,8 3mi 2 2*»^,a«f*Il.ffli|SfS-ffllr\ 

20 ymf^tLxc. I. 'i^y^iyv ■fiv-is-.sim 

[0022] ilEiiS^i^tSfflfc LTJl, >f y^'+fcfc 

T7t"7d-i.^co5c^:f-t,, ^iii~ym<r)if)V:i 

^f*, ij^:^y;?.;p*yi&l, •fe7 7^'^<^^i«^ 
i^, '■KUT:J'U;H!iS, ;^f-^y-T^'U;H!ft*-^i|?a 
30 ifi, h'x;l.-^7^'Vy-T^"J;PK^^«-^ti!)ii, X^\y 

y-'7V>{ym.^-^W§i, \L-)\^i-yi'\yy-'?u4 
ym^m^^, $—fy^vyxiv-ii-symTi'-)V-7^jy 
m^<r>-f h 'J AJ§ , ;K 'J 'J yS!^c7)it^ 5f yttS3^ 
;}fUt'^;Ur;P3-;P, t'-;l^t"oU Hy, itt 

u r;w^uy^^'J n-yp^coiN :tyl4i«^^^5rfflv^ 
^Ztt^X'^h. ZtLe:>ii.tmX'XliZMa±i:l&i^-^ 

h^xm^^iztti<X'^i. 

[0023] wiz±im^'Htm\t lt , ( ;< ) r 

f^^i-hcrtXHftLW m (^^) T^U;UKiS^f*:cO 
50 y^M&t^xXT^yl-, 
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TJl^Jum) X'Sm^ixfzit-^m -ev^ y «$<lS#Jif* ( a ) t , Tia-jKiC ( B ) x-mtii 

^ ^ 3 yg. V h ^ 3 ymRx/y^ivm mmf ( b > t LTf#/i>iii,fta-^ft cot, z 

m2r±iE*«-&*t^ALtlS ( ^ ) T^' Ufim<^m [0025] 

[0024] i^i') T90fl^W^W<7)^m^tL* 
Ri Rt 

I I 

CH=C (A) 
I 

(CHt)niiCOO(AO)nX 

i^fp. Ri fttfR2 li**IS^XI4<Slft7;P*Jt»»*gjLI^-Xli 
ll<CoTfcJ:<. mi l40-2©tttt**Ls A 0 2 ~ 3 (0 



C =C 

I I 

Rs COOMi 



(B) 



7Jl/»U±a*Ji, T>t~'5AXI47S>«^UH-R(i*ttoT^* 
<. m2 14 0 ~ 2 ©KasSrr, -KSC (B) rcfcH»TI4. -tCDM 



[0026] ±ia*«-&* ( I ) {cov^Tpa-ri. t , 

±fE-«S^ (A) tCfe(,%T, Ri {4. ±aOji 

Rz ifi^'i-)vmxhi>ztifint.L\\ mi {4, 0-2 

sOSicSr^L. lfftt<(40X{41T'$)l., A0(4, ^ 

y«x<43r^xrDifu>») ^s^L, ntL<\i:i^ 

i^J-^V-ymXht. n{41-3 0 0c7)^Sr^L. iif 40 

iL<(±2~i 5 0(T)mLXh^, mzntL<\iA- 

1 3 0 OimWXh . n 0 ^ t ^i-fJ^^ttSr 
^T'li-f. n*«3 0 0*eiSfc-<y^'<^fiift*«±# 

m)\^^)Vm («fiL<t4Cl~C5) Sr^L, *fiL 

<ii7k3gJK^, :>i^)vmx\.ix.f-)imxhh. 
[0027] ±ie-^ ( A ) xm^ixMt-^t ix 



Ux^U>',-Klirot:^y:7'llrj-/W, Tn*'=5fi^;KU 
xf - k y / 1» 3 , 7*D4^dr X*' ij x^ 1^ y -if 'j rn 
yy V a -;^^c7)n•*ffir;^^;^t^M^ 'J r/u^ u 

mm m^) RlGiftfccoxXTMbiBj^, r:J"J;u 

hfih. ±ie-«^ (A) xm^fih^-^^zuK^x. 

:ci-uy:^^i^ vm/ro f y V }^<r>KH^ntn 

^■^^m-^i^zii. ^y^J^ma. 7a-y^ma. 3c5# 

i\m<r>\<'^-rtixijm\'^h'ibi}^x'^ ^^o^^. x^ 
uy^^i^Htrntfw-yjj-dE-v-KtcD^+iip^ywJt (ff 

«: fS«) {4, 10: 90~90 : 1 0 t'J) I. ^ i: A^'M 
^L<, 1 0 : 90-60 : 40T-^l.::i:*5MtSS 

[0028] ±fEHS* ( B ) xm^tihit^t LX 

ii't^ym.i/^(r>m^mfi^ti^. M^mza. 79 
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[0029] ±.mm^w { I ) tcfcv^-cji. ±ie#« 

* ( a ) Stf ( b ) «Ot/Ht C*«* ( a ) 

(b)]*<o. 1/1 oo~i 00/1 oo-cj)l.::t 

*W4L<, 1/1 00-7 0/1 00T-S)I.C:h*^'H 
i<zm L\\ U^m ( a ) (r>mi)^ZixX 0 t/hSi^ 
i:^flJ[ffi#^Stt*««^ri?n, WM^rn (a) Oifc$*s 

t'^mthm.mh, Bp*>. ii[#»f* ( a) 

(b) Ot/Hti&i^A^SIfflrtt-rSClkfciO. 
[00301 ±iE*S^{4t ( I ) \,zii\,^X\i. ^com^ 

-^m^xs^m^r^m-^mt ixmzm^^xi:^x\\ m 

7:?U/PT5F, xi-vy. x^\^y xiViSiy^ii^^ 

[0031] ±ie#»f* {a)m (h) co^m-^m^ 

( I ) (omi'mmt bxcoim^mrj:i>^£ 
^m'omzmm^ti^j:^\ 

[0032] ±i5ft«-&f* (Dii. ;«^«t^rS 

lift LTis 0 ffiv ^tttc^^i. z t y^iz Lfzmz4 

ixifh hZt *>^> 5 0 0 0~ 2 0 
7iX'hhZ}::tm.tL<. 5 0 0 0~773T*)SC: fc** 

[0033] ilEfta^f* ( I ) co+t't , ^iit 

vr;l^^U-yaSr»* L<{il~3 0 0ffl, Steffi t 
<{±2~15 0ffl. -«i?tL<{i4~13 0ig|AL 

/>X{±r;U3^ i^.-K 'J T;P^ y 'J 3 -ypxxf 

[0034] ±E*«-^(* ( I ) (r)m^-mii. tmm 
'omzmm^tii', mma<7)mmmi}m\'^i^ii?>, 

LT{i, ftffi^T - 2 2 3 8 5 2^ 
^A^$gom4ffl4 2ff-^5j|i|l lfftCifiiico:ftr^*>'^ 

[0035] ±um=Fm.mb ix (^i')7i^ yyi. 
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1 0 

wmmw<r>^m-^w, mz±tmm^i^ ( i ) m\.^i> 

ZbizX 0±iBlS ( 3 ) {cfc(tl.m«7)^flttt*^'^ttc 
^SixS, ±ia««-^* ( I ) (i-f y^+tcfcv^ 

^^-i\^m timmmm^t^tmzmmcoii^v^ 
^ i^r)v^ V ymm\--H^^\yt;:wmmmi<r>mm^ 

10 v-T;P^w->»cJ:o-cffl«$ni.. ^<r>m^. ±iex 

i:#;t*>itS. }Milfi')^^i^TtV^\^ym\,ziihiM 

S fi^l. J: 0 l,z^ y^'cT)? H?:Sv«t;:|SS 

[0036] ±IES^1^^iJC^J<i , ^ y 0 . 05 
~loa«%E-&$til.^t*i»i;ti.\ KS^^^ic 

20 izXif^Ztrn'O, 10M:%^ei^fc^t5tttW 

ti. 0. i~4a*%TJ)l.>ifc*i"l!t;:»t L.<> 0. 

s-smmroX-mzbt^-mntUK 
[0037] :^m<^wtijmx'WM^ti^ -i y^iiz 
{±. im.'^^zis&x.xixriz^Ktm^m^zmtx 

[0038] ±iE'f y^'lcfcv^TJi. ilBia^^ffitSiJ 
LT. y^'+tco. 0 0 4-5a«%ffi-^$^Xl.>It 

*>mt<. 0. 0 5-3mM%u-^^fihzttimz 

[0039] m7~:^ym.mm\t tTti. 7)V^ 
iVKy-\Eyx)Vt^yfmi. r)i'^)V')-y9\yyxjVTt^y 

40 iei!x;^T;Pifi, ,-K'J^^vxf-^yr;i'^;PX{ir;i/ 
^7UT'J-;ux—f;nSiKxxx;P^, t^l-^/h; 
iS. T;P^;Pi^'7x-/i/x-f-/kx;^;p*yKS, X- 
7)V^)VX)l'-ii^^^ifm.:t.x'f 
a-x/P^J^BtK^xxr/P, ay^flgSfiSSJ: 0^: 

£^)«s^, "f-yy-yfrn^im^-^hztt^Tii,, m 

L<m^^i^tihT-:^ymm^mii. 7)U^)\^^y-f^ 

*yxJi>j-U7 -f yxjit^yi^ ( t Oi5(tll2iffir;i' 
50 ytiyxfi't^yim. a-:^vy ^ yxivt^ytm) . r 
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CO) , X— r;P;i!?;|^;lf4fvP-h, T)l'ir)l'X)\^-iixziJ\ 
mi^. a-X;l.;}t|il»KxXr;P. RlfliDiSlliSJ; D 

;l^ry-;l--x— r;ug?iSxxT/l^S (t 0*)tt;KU7r^ 
^-xf-w-yr^i/^^ux-T/i^KLitxj^Tyi^Jfi) , s.tA'r 
/l^=^;HSEKxXT/WliT'J)l., ztKyitMrnx-xiizm 

[0040] ±Xi.^f-:^>^W^'mh LT«i. Ulttfie 

[0041] ±ie/'-:ty#H«ttfIt LTti. 

dri^xf-lxVT/l-df/l'X-r;!^, *'ij3j-4ri^xf-^>T 

;i/^;i/r U -;i/x—f;k, y ;^h':? y|MffiS!x;^r/P. 
.•K'j5f^>-xf-uyy;i^t'^y||§M?xxx/W, 
=Jf >-xf-ix y y ;i/ 1' h -/miUSi!xxr;l', 'J -fe U y 
BlflS^xxr;!/, '-tfJ^t^xxf-ixyHIUKx^r/l/Jt 

;l^x-7";U2it>';K U jJ"^ vxf-l^ y r;i/^;l-r U --/l-x 

[0042] ±ieMtt^ffl«e?f<ifc lt{±. nymm 

[0043] ±ie^jiDVS1«fl*fflV>S«^C{±. 

ti^tio. oi~5a«% (!^(co. oi~3mfi%. 

^:m7-^y^m^m\ my-^y^mi8^m= i o 

0 : 1~1 : 1 00 (mz9 0 : 1-1 : 7 0. t Oi? 
{t7 0: 1~1 : 50) OSMJtt^rSi^tCfflV^Si 

[ 0 0 4 4 ] J /vT. ±ia^iBvg1^fc LX7~i[y^m 

T-5j-y*ffiatt»iI=l : 2~3 0 : KOMMifCfflV^ 

StT-5j-yi^iBJSttS'j«oii;^»*<±iaeH$-j@;fc 
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h:i}iifihh. m^m.'^mt. mmmfwm ■. ur 
~ity^m^m= i : i ~ 1 5 : i t-J)I. c: t tmz 
ntL<. 1 : i~i 0 : ix'hh:itt^~mntL 

[0045] ±ie^y^tfct^T(4. -^y^coiss»£'v 

L^iJtJt) m±.t<r>J^yy^imUzi!bi<z. ^tfyrot^ 

10 \^y^^)-a-Mt. ^<r>^=fM.ti^A0 0~~3 0 0 0X'h 

hZttmtL<, 4 0 0-2 0 0 0T'J>I.C:i:*^jeC 
if^Lv\ ratify ^'JrJ-;Ui:. ^fy^'+t 
0. 0 l~3a«%ffi-&§tll.;i:*W^ L.<, 0. 0 
i~i*«%E-&$ixl.::i:*«liif* 
[00461 *)t, >f y^'<7)|£^tt$r|4iI±$-frl.Jty3 

lili)!rK-iir;i^3-;K±. -fy^4'{::#^L<«40. o 
1-1 0*«%il^§ix. 5fcffi;L<{40. l~8fi 

= 1 : 10~1 : 1 t5rl.J:at^-rS^tCJ:9. 

[0047] sSlc, y^c7)^XDtaittSrl«il±$-li:^!t 
Afc, :})^«*<40 0~3 50 0 4 0 0~2 0 

30 00) -CJ>^--KUX^^y^ij3-;Pi;Hf;l/7x-big 
^le^-fl.; i: tt'l^ I.. K;K'Jxf-vyi/y 
-t;U7x-h^Ji:, ^y^'+to. 0l~3a;»%E^ 
^1xh:ikmtL<. 0. 0 1-lM%ii^SixS 

[0048] mmz. ^xttiijtt^i6i±s^i>itJ6t. 

40 «a«4. 'f y^'4'tC»tL.<{i0. l-5SS%ie^$ 
ii. Stiffs U< {40. l~3fi*%@2^?ii&. # 

= 20 : 1-1 : 5t^l.J:atiffllE-rSC:i:tcJ:0. 

[0 04 9] t.timwiz. wj^^m.^^^.^^hf:}h 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the ink for ink jet record that a pigment can 
be distributed so that the dispersibility of a pigment may improve and particle size may become uniform in more detail, 
about the manufacture approach of the ink for Inkjet record. 

[0002] 

[Description of the Prior Art] the drainage system pigment ink for Inkjet record ~ general - aquosity solvents, such as 
water and alcohols, ~ after preparing the pigment distribution object which carried out preliminary distribution of a 
pigment, the dispersant, etc. inside of the body, the distributed process which makes even predetermined extent distribute 
this pigment distribution object using mechanical dispersion machines, such as a roll mill and a sand mill, is performed, 
and it is prepared by subsequently diluting to predetermined concentration. 

[0003] However, in the above-mentioned distributed process using a mechanical dispersion machine, it was not easy to 
obtain the pigment to which it is in the inclination which remains without crushing a pigment with a big particle size 
forever in ink, and particle size was equal. Moreover, the dispersibility of the pigment itself was not able to be said as the 
thing of extent which can never be satisfied, either. Such heterogeneity and low dispersibility of particle size of a pigment 
pose a big problem, when using the above-mentioned ink as ink for Inkjet record. 

[0004] Therefore, the purpose of this invention is to offer the manufacture approach of the ink for ink jet record that a 
pigment can be distributed so that the dispersibility of a pigment may improve and particle size may become uniform. 
[0005] 

[Means for Solving the Problem] The knowledge of the ability to attain the above-mentioned purpose by not depending 
distribution of a pigment distribution object on mechanical dispersion, but carrying out using the supersonic wave under 
the output of the specific range and the conditions of a frequency, as a result of this invention persons' inquiring 
wdioleheartedly was carried out. 

[0006] This invention be made based on the above-mentioned knowledge, give the pigment distribution object containing 
a pigment, a macromolecule dispersant, a water soluble solvent, and water to a sonication process under the output of 250- 
3000 W, and the 20-50kHz conditions of a frequency, and attain the above-mentioned purpose by offer the manufacture 
approach of the ink for Inkjet record characterize by distribute this pigment. 
[0007] 

[Embodiment of the Invention] Hereafter, 1 desirable operation gestalt of the manufacture approach of the ink for ink jet 
record of this invention is explained with reference to a drawing. Here, drawing 1 is a flow chart showing the process of 1 
operation gestalt of the manufacture approach of the ink for ink jet record of this invention. 

[0008] The process at which the manufacture approach of the operation gestalt shown in drawing 1 agitates a giant- 
molecule dispersant, a water soluble solvent, and water with a dissolver (1), The process (2) which adds a pigment and is 
further agitated with a dissolver (preliminary distribution), the process (3) which the pigment distribution object obtained 
by preliminary distribution is given [ process ] to the sonication process under predetermined conditions, and distributes a 
pigment, and the process (4) which dilutes the above-mentioned pigment distribution object to predetermined 
concentration are provided. Hereafter, these processes are explained, respectively. 

[0009] In the above-mentioned process (1), a giant-molecule dispersant, a water soluble solvent, and water are agitated 
with a dissolver. in this case, as for the weight ratio of this macromolecule dispersant and the total quantity of a water 
soluble solvent and water, it is desirable to be referred to as formerilatter =30:70-1 :99 from the point of the solubility of 
this macromolecule dispersant and the completion viscosity (if viscosity is high - easy ~ air bubbles - to mix - 
degassing - to carry out - ******) of the mixture of a macromolecule dispersant, a water soluble solvent, and water, and 
being referred to as 15:85-5:95 is still more desirable. Moreover, churning time amount should just be sufficient time 
amount for the above-mentioned macromolecule dispersant to carry out the fiiU dissolution. Although it depends for the 



Solubility of this macromolecule dispersant on a melting temperature, under the usual atmospheric temperature, as for 
churning time amount, it is desirable that it is 10 - 60 minutes, and it is still more desirable that it is 15 - 45 minutes. 
[0010] In the above-mentioned process (2), a pigment is added into mixture with the giant-molecule dispersant, the water 
soluble solvent, and water which were obtained at the above-mentioned process (1), and it agitates further with a dissolver 
into it (preliminary distribution). In this case, as for the loadings of a pigment, it is desirable to be a water soluble solvent 
and a weight ratio with the total quantity of water, and to be referred to as total quantity =20:80-2:98 of a pigment:water 
soluble solvent and water in consideration of the viscosity of the preliminary distribution object after stirring, and being 
referred to as 10:90-2:98 is still more desirable. Moreover, since churning time amount can consider equilibrium to 
adsorption in consideration of the penetration time of the dispersant on the front face of a pigment, it is desirable that it is 
30- 120 minutes, and it is still more desirable that it is 30 - 60 minutes. As for the concentration of the pigment in the 
pigment distribution object obtained in this process, it is desirable that it is 2 - 20 % of the weight from the point of the 
quality of printed character of everything as ink represented by printing concentration and the operability of a back 
process, and it is still more desirable that it is 2 - 10 % of the weight. 

[001 1] In the above-mentioned process (3), the pigment particle in the pigment distribution object obtained by preliminary 
distribution at the above-mentioned process (2) is distributed using sonication equipment. By being in the inclination 
wiiich remains into ink, without crushing a pigment with a big particle size forever, and distributing a pigment particle by 
sonication according to this invention, although it was not easy to obtain the pigment to which particle size was equal if a 
pigment particle is distributed using a mechanical dispersion machine as above-mentioned, it is lost that a pigment with a 
big particle size remains forever, and the particle size of a pigment particle will also become uniform. Moreover, it 
becomes what distribution of the pigment in the ink obtained became very good, and was excellent in the repeatability of 
the particle size distribution of a pigment. 

[0012] Let the conditions of the sonication in the above-mentioned process (3) be the output of 250-3000 W, and the 
frequency of 20-50kHz. Although advance of distribution will become slow if the output in the above-mentioned 
sonication does not fiilfiU 250W, about [ that distribution of a pigment takes long duration ] and a big and rough molecule 
does not distribute, but particle size distribution becomes large, and a good result will be brought for distribution if 
3000W are exceeded, the temperature control of ink becomes difficult or bad influences, such as change of the ink 
physical properties based on this, come out. As for the above-mentioned output, it is desirable that it is 300-2500 W, and it 
is still more desirable that it is 500-2000W. Moreover, if it is in the inclination for particle size distribution to tend to 
become unstable, without distribution advancing and exceeds 50kHz as it stated also in advance too, when the frequency 
in the above-mentioned sonication was higher than the frequency used in the usual sonication and this frequency did not 
fulfill 20kHz, re-condensation of a pigment will take place, distribution will become unstable too, and desired particle size 
distribution will no longer be acquired, 

[0013] Although it is dependent on the class of pigment in the above-mentioned pigment distribution object etc., as for the 
impression energy of the sonication in the above-mentioned process (3), it is desirable that it is 0.1 - 100 W/kg, and it is 
still more desirable that it is 1 - 50 W/kg. Since the rise of whenever [ solution temperature ] may become severe rather 
than advance of distribution of a pigment and ink physical properties and particle size distribution may shift from a target 
uiien distribution of a big and rough molecule may not fiiUy advance especially unless the impression energy of 
sonication ftilfills 0.1 W/kg, but particle size distribution may become large and 100 W/kg is exceeded, it is desirable to 
consider as above-mentioned within the limits. 

[0014] In order to raise the dispersibility of a pigment particle, the sonication in the above-mentioned process (3) may 
perform 1 time of a process with an output, a predetermined frequency, and predetermined impression energy, and may 
repeat this two or more times. 

[0015] In the above-mentioned process (4), the pigment distribution object with which the pigment particle was 
distributed in the above-mentioned process (3) is diluted to predetermined concentration, and ink is obtained. Let 
concentration of each component be the concentration of final ink by this dilution. As for dilution, it is desirable to carry 
out by mixing the above-mentioned pigment distribution object of the specified quantity with the macromolecule 
dispersant of the specified quantity, a water soluble solvent, and water at least. 

[0016] Unless it is not restricted to the above-mentioned operation gestalt but deviates from the meaning of this invention, 
various modification gestalten are possible for the manufacture approach of this invention. For example, in the 
manufacture approach of this invention, although it is most effective to carry out in the above-mentioned process (3) as 
for a sonication process, in processes other than the above-mentioned process (3), you may ultrasonicate in the above- 
mentioned process (3) and other processes. Moreover, in the manufacture approach of the above-mentioned operation 
gestalt, the distributed process which used together mechanical dispersion machines, such as a roll mill and a sand mill, in 
addition to the sonication process may be performed. Moreover, in the manufacture approach of the above-mentioned 
operation gestalt, it is also desirable to carry out centrifiigal separation (for example, for [ 2500 ] G or 20 minutes) of the 
ink with a centrifugal separator after the above-mentioned process (4). Since the ink which 2 micrometers or more of 



particles I micrometers or more are preferably removed still more preferably by this centrifugal separation, and does not 
have blinding is obtained, it is desirable. Moreover, in the manufacture approach of the above-mentioned operation 
gestalt, the various components which are mentioned later if needed in addition to an above-mentioned component may be 
added, and ink may be manufactured. For example, in addition to a macromolecule dispersant and a water soluble solvent, 
in the above-mentioned process (1), surfactants, pH regulators, etc., such as an anionic surface active agent, may be 
agitated with water. 

[0017] Next, the various components used for the ink manufactured by the manufacture approach of this invention are 
explained. 

[001 8] As for the water (desirably ion exchange water) in the above-mentioned ink, it is desirable for it to be used as a 
medium and to be blended 70 to 98% of the weight into ink, and it is still more desirable to be blended 85 to 95% of the 

weight. 

[0019] If the above-mentioned water soluble solvent has a function as a wetting agent thru/or a moisturizer, there will be 
especially no limit in the class. For example, ethylene glycol, propylene glycol, a diethylene glycol. Glycols; glycerols, 
such as triethylene glycol, tetraethylene glycol, and a polyethylene glycol; Diethylene-glycol diethylether. The diethylene- 
glycol monobutyl ether, ethylene glycol monomethyl ether, Ethylene glycol monoethyl ether, ethylene glycol monobutyl 
ether, Methyl carbitol, ethyl carbitol, butyl carbitol, ethyl carbitol acetate, Diethyl carbitol, the triethylene glycol 
monomethyl ether. The ether of polyhydric alcohol, such as the triethylene glycol monoethyl ether and propylene glycol 
monomethyl ether, acetate; - thiodiglycol; N-methyl-2-pyrrolidone; ~ a kind of nitrogen-containing compounds, such as 
1 and 3-dimethyl imidazolidinone; triethanolamine; formamide; dimethylformamide, and dimethyl sulfoxide or two sorts 
or more can be used. As for the above-mentioned water soluble solvent, it is desirable to be blended 0.1 to 30% of the 
weight into ink, and it is still more desirable to be blended 0.1 to 15% of the weight. 

[0020] Especially a limit does not have the above-mentioned pigment in the class. For example Carbon black; The C.I. 
pigment yellow 1, 5, 12, 14, 17, 24, 42, 53, 83, 95, 97, and 98 and the 100;C.I. pigment red 1, 3, 4, 5, 17, 22, 31, 48, 49, 
53, 63, 64, 81:1, and 88 And it is desirable to be able to use the;C.I. pigment black 1 and 1 1 grades for the 101;C.I. 
pigment blues 1, 15, 16, 27, 28, 29, 56, and 60 and 63 lists, and to use carbon black especially. As for the above- 
mentioned pigment, it is desirable to be blended one to 15% of the weight into ink, and it is still more desirable to be 
blended two to 10% of the weight. If the loadings of this pigment are not filled to 1% of the weight, printing concentration 
is inadequate, and since large improvement in printing concentration cannot be aimed at even if it uses it exceeding 15 % 
of the weight, it is desirable to consider as above-mentioned within the limits. Moreover, as for the above-mentioned 
pigment, it is desirable that the point of the improvement in preservation stability of ink to the mean particle diameter is 
0.05-3 micrometers, and it is still more desirable that it is 0.05-1 micrometer. 

[0021] When color-printing by the subtractive-color-mixture method using the ink manufactured by the manufacture 
approach of this invention, it is desirable to use the drainage system pigment ink set which consists of black, yellow, a 
Magenta, and four kinds of ink containing the pigment of each cyanogen. In this case, if the C.I. pigment blue 15:3 is used 
as a cyanogen pigment using the pigment chosen from the C.I. pigment red 48:3, 83, and 122 as a Magenta pigment using 
the pigment chosen from the C.L pigment yellow 17 and 83 as a yellow pigment, using carbon black as a black pigment, 
since color reproduction nature will improve, it is desirable. 

[0022] What may raise the dispersibility of the pigment in ink as the above-mentioned macromolecule dispersant is used. 
As this giant-molecule dispersant, natural rubber, such as protein, such as gelatin and casein, and gum arabic. Guru 
KOKISHIDO, such as a saponin, alkyl cellulose, carboxy alkyl cellulose, Cellulosics, such as a hydroxyalkyl cellulose, a 
ligninsulfonic acid salt, Naturally-ocurring polymers, such as a shellac, polyacrylate, styrene-acrylic acid copolymer salt, 
Vinylnaphthalene-acrylic acid copolymer salt, styrene maleic acid copolymer salt, Nonionic giant molecules, such as 
anion nature giant molecules, such as viny Inaphthalene-maleic acid copolymer salt, sodium salt of beta-naphthalene 
sulfonic-acid formalin condensate, and polyphosphoric acid, polyvinyl alcohol, a polyvinyl pyrrolidone, and a 
polyalkylene glycol, etc. can be used. These are independent or can be used combining two or more sorts. 
[0023] If the copolymer of an acrylic-acid (meta) derivative is used as the above-mentioned macromolecule dispersant, 
since the dispersibility of the pigment in the above-mentioned process (3) will improve further, the repeatability of the 
particle size distribution of a pigment will improve further and the prolonged preservation stability of ink will improve 
further especially, it is desirable. As for the copolymer of a ** (meta) acrylic-acid derivative, the monomer in which only 
an acrylic acid, methacrylic acid, or its derivative may be used for as a copolymerization component, and has an acrylic 
acid, methacrylic acid or its derivative, and polymerization nature may be used as a copolymerization component. (Meta) 
As a derivative of an acrylic acid, the compound (for example, a maleic acid, an itaconic acid, a citraconic acid, and a 
ftimaric acid) with which the hydrogen atom combined with double bond carbon was permuted by various functional 
groups (for example, a carboxyl group and a carboxy alkyl group) is mentioned to the alkali-metal salt, an alkaline-earth- 
metal salt, ammonium salt or an amine salt and ester, and a list. The derivative of the acrylic acid which can introduce into 
the above-mentioned copolymer the side chain of the chain length of extent which may discover steric hindrance nature 



•especially (meta) is desirable. 

[0024] (Meta) Especially the thing used preferably is a copolymer [this copolymer is hereafter called "copolymer (I)"] 
obtained by carrying out the polymerization of the monomer (a) expressed with the following general formula (A), and 
the monomer (b) expressed with the following general formula (B) as a copolymer of an acrylic-acid derivative. 
[0025] 
[Formula 2] 

I I 

CH = C (A) 

I 

[CHz )miCOO(A0)nX 
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[0026] When the above-mentioned copolymer (I) is explained in full detail, it sets to the above-mentioned general formula 
(A), and is RI. And R2 A hydrogen atom or a low-grade alkyl group (preferably C1-C3) is shown as above-mentioned, 
and it may be the same or you may differ. Especially, it is RI . And R2 Both are hydrogen atoms or it is RI . It is R2 at a 
hydrogen atom. It is desirable that it is a methyl group, ml The integer of 0-2 is shown and it is 0 or 1 preferably. AO 
shows the oxy-alkylene group (namely, an oxy ethylene radical or an oxypropylene radical) of carbon numbers 2-3, and is 
an oxyethylene radical preferably, n shows the integer of 1-300, is the integer of 2-150 preferably, and is the integer of 4- 
130 still more preferably. When distributed stability could not be enough demonstrated when n was 0, but the viscosity of 
ink rises when n exceeded 300, for example, it uses for an Inkjet printer, it may have a bad influence on regurgitation 
behavior. X shows a hydrogen atom or a low-grade alkyl group (preferably C1-C5), and is a hydrogen atom, a methyl 
group, or an ethyl group preferably. 

[0027] Although it is desirable as a compound expressed with the above-mentioned general formula (A), as an example A 
methoxy polyethylene glycol, a methoxy polyethylene polypropylene glycol. An ethoxy polyethylene glycol, an ethoxy 
polyethylene polypropylene glycol, A piece end alkyl blockade polyalkylene glycol and acrylic acids, such as a propoxy 
polyethylene glycol and a propoxy polyethylene polypropylene glycol, An esterification object with the dehydrogenation 
(oxidation) reactant of a methacrylic acid or a fatty acid, and the ethylene oxide to the dehydrogenation (oxidation) 
neactant of an acrylic acid, a methacrylic acid, or a fatty acid and a propylene oxide addition product are mentioned. In the 
compound expressed with the above-mentioned general formula (A), when making the both sides of ethylene oxide and 
propylene oxide add, mutual either random addition and block addition or addition etc. can be used. In this case, as for the 
addition mole ratio (former: latter) of ethylene oxide and propylene oxide, it is desirable that it is 10:90-90:10, and it is 
still more desirable that it is 10:90-60:40. 

[0028] As a compound expressed with the above-mentioned general formula (B), partial saturation dicarboxylic acid and 
its salt are mentioned to partial saturation monocarboxylic acid and its salt list. Specifically, the maleic anhydride, the 
itaconic acid anhydride, and the anhydrous citraconic acid which are these acid mihydrides are mentioned to an acrylic 
acid, a methacrylic acid, and a crotonic-acid list in these alkali-metal salts, an alkaline-earth-metal salt, anmionium salt, 



and an' amine salt list at these metal salts, the maleic acid which is a partial saturation dicarboxylic acid system monomer, 
an itaconic acid, a citraconic acid, and a fiimaric-acid list. 

[0029] In the above-mentioned copolymer (I), it is desirable that the above-mentioned monomer (a) and the mole ratio 
[(Monomer a) / monomer (b)] of (b) are 0,1 / 100 - 100/100, and it is still more desirable that it is 1 / 100 - 70/100. If the 
ratio of this monomer (a) is smaller than this, distributed preservation stability will be spoiled, and when the ratio of this 
monomer (a) is larger than this, there is a possibility that the solubility over water may fall and dispersibility may fall. 
That is, by making this monomer (a) and the mole ratio of (b) into this within the limits, since it becomes the 
macromolecule dispersant which was excellent in dispersibility and was excellent in distributed preservation stability, it is 
desirable. 

[0030] In the above-mentioned copolymer (I), other copolymerizable monomers may be further used as a 

copolymerization component within limits which do not spoil the function as the macromolecule dispersant. As this 

monomer, acrylonitrile (meta), acrylamide (meta), styrene, a styrene sulfonic acid, etc. are mentioned. 

[003 1] The above-mentioned monomer (a) and the copolymerization format of (b) can take the copolymerization format 

of random copolymerization, block copolymerization, altemating copolymerization, and graft copolymerization, and 

especially unless the function as a macromolecule dispersant of the copolymer (I) obtained is spoiled, they are not 

restricted. 

[0032] Since the above-mentioned copolymer (I) has a possibility of the viscosity of ink rising and reducing the engine 
performance of ink when it became the amount of macromolecules and it is made into that thicken and deal with it and it 
is inferior to a sex, and ink, it is desirable for the weight average molecular weight to be 5000-200,000, and it is still more 
desirable that it is 5000-70,000. 

[0033] It is desirable to use the copolymer obtained by carrying out the polymerization of the oxy-alkylene group still 
more preferably especially preferably per molecule from the point of dispersibility and the preservation stability of a 
distributed object in 1-300 pieces, and the polyalkylene glycol monoester system monomer (especially, [the polyalkylene 
glycol ester of an acrylic acid (meta) or alkoxy polyalkylene glycol ester]) and acrylic-acid (meta) system monomer 
introduced 4-130 pieces much more preferably 2-150 pieces also in the above-mentioned copolymer (I). 
[0034] The preparation approach of the above-mentioned copolymer (I) is not restricted especially unless the function as a 
macromolecule dispersant of this copolymer (I) is spoiled, but the well-known preparation approach is used 
conventionally. The approach of a publication etc. is mentioned [ the 4th column of 42 lines of JP,7-223852,A - column / 
of 1 1 lines / 5th ] as an example of the preparation approach. 

[0035] Although the reason especially whose dispersibility of the pigment in the above-mentioned process (3) improves 
by using the copolymer, especially the above-mentioned copolymer (I) of an acrylic-acid derivative as the above- 
mentioned macromolecule dispersant (meta) is not certain, it is guessed that it is as follows. That is, the above-mentioned 
copolymer (I) is set in ink, and while the part (for example, carbonyl part) which has a charge in the molecule sticks to a 
pigment front face, the poly oxy alky lene group of a side chain encloses the front face of this pigment, where the method of 
outside is turned to. Since chain length is long and this polyoxyalkylene group has high steric hindrance nature, 
condensation of pigments is checked by this polyoxyalkylene group. Consequently, it is thought that the dispersibility and 
preservation stability of a pigment in the above-mentioned process (3) improve. Since it is notably discovered especially 
when pH of ink is high, as for the steric hindrance nature by the above-mentioned polyoxyalkylene group, it is desirable to 
set pH of ink as a high field so that it may mention later. 

[0036] As for the above-mentioned macromolecule dispersant, it is desirable to be blended 0.05 to 10% of the weight into 
ink. Since only the loadings which fiilly stabilize a pigment are not reached unless it fills the loadings of this 
macromolecule dispersant to 0.05% of the weight, when preservation stability may be missing and it exceeds 10 % of the 
weight, the viscosity of about [ that neither dispersibility nor preservation stability improves any more ] or ink may be 
raised. As for the loadings of this macromolecule dispersant, it is still more desirable that it is 0.1 - 4 % of the weight, and 
it is much more desirable that it is 0.5 - 3 % of the weight. 

[0037] The component which is described below in addition to the above-mentioned component can also be blended with 
the ink manufactured by the manufacture approach of this invention if needed. 

[0038] In the above-mentioned ink, it is desirable from the point of improvement in the dispersibility of the pigment in the 
above-mentioned process (3) to use a dispersibility improver together with the above-mentioned macromolecule 
dispersant. As this dispersibility improver, various surfactants, such as an anionic surface active agent, a cationic surface 
active agent, a nonionic surface active agent, and an amphoteric surface active agent, can be used. As a whole, as for this 
surfactant, it is desirable to be blended 0.004 to 5% of the weight into ink, and it is still more desirable to be blended 0.05 
to 3% of the weight. 

[0039] The surfactant chosen from the group which consists of alkylbenzene sulfonates, alkylnaphthalenesulfonate, an 
alkane or an olefin sulfonate, an alkyl-sulfuric-acid ester salt, polyoxyethylene alkyl or an alkyl aryl ethereal sulfate ester 
salt, alkyl phosphate, alkyl diphenyl ether disulfon acid chloride, ether carboxylate, an alkyl sulfo succinate salt, alpha- 



sulfo fatty acid ester, and a fatty-acid salt as the above-mentioned anionic surface active agent, the condensate of a higher 
fatty acid and amino acid, naphthenate, etc. can be used. The anionic surface active agent used preferably Alkylbenzene 
sulfonates (especially thing of straight chain alkyl), an alkane or an olefin sulfonate (especially - the 2nd class alkane 
sulfonate — ) Aipha-olefm sulfonate, an alkyl-sulfuric-acid ester salt, polyoxyethylene alkyl, or an alkyl aryl ethereal 
sulfate ester salt (especially polyoxyethylene-alkyl-ether sulfate salt), Alkyl phosphate (monoalkyl thing especially), ether 
carboxylate. It is the surfactant chosen from the group which consists of alkyl sulfo succinate, alpha-sulfo fatty acid ester, 
and a fatty-acid salt. Preferably especially They are alkylbenzene sulfonates (especially thing of straight chain alkyl), 
polyoxyethylene alkyl or an alkyl aryl ethereal sulfate ester salt (especially polyoxyethylene-alkyl-ether sulfate salt), and 
an alkyl-sulfuric-acid ester salt. These are independent or can be used combining two or more sorts, 
[0040] As the above-mentioned cationic surface active agent, alkylamine salt, quartemary ammonium salt, sulfonium salt, 
a HOSUFONIUMU salt, etc. can be used. These are independent or can be used combining two or more sorts. 
[0041] The surfactant chosen from the group which consists of polyoxyethylene alkyl ether, polyoxyethylene alkyl aryl 
ether, a sorbitan fatty acid ester, polyoxyethylene sorbitan fatty acid ester, polyoxyethylene sorbitol fatty acid ester, a 
glycerine fatty acid ester, polyoxyethylene fatty acid ester, and alkyl (Fori) glycoxyde as the above-mentioned nonionic 
surface active agent can be used. The nonionic surface active agent used preferably is a surfactant chosen from 
polyoxyethylene alkyl ether and polyoxyethylene alkyl aryl ether. These are independent or can be used combining two or 
more sorts. 

[0042] As the above-mentioned amphoteric surface active agent, an amino acid mold compound, a betaine mold 

compound, etc. can be used. 

[0043] In using the above-mentioned surfactant especially, [ whether an anionic surface active agent is used and ] Or an 
anionic surface active agent and a nonionic surface active agent are used together, and it is 0.01 - 5 % of the weight (0.01 
to 3% of the weight especially) about both loadings, respectively, especially - 0.05 - 2 % of the weight ~ carrying out - 
and both compounding ratio ~ this anionic surface active agent: ~ this — using so that it may become the weight ratio of 
nonionic surface active agent =100:1-1:100 (especially 90:1-1:70, especially 70:1 - 1:50) ~ the printing concentration of a 
printing image — And it is desirable from the point of improvement in the distributed stability under prolonged 
preservation. 

[0044] moreover - the case where an anionic surface active agent is used as the above-mentioned surfactant ~ the above- 
mentioned macromolecule dispersant and this anionic surface active agent — both compounding ratio ~ this 
macromolecule dispersant: — tiiis — it is desirable to be used by the weight ratio of anionic surface active agent =1 :2-30:l. 
When the loadings of this macromolecule dispersant increase across the above-mentioned range, the wettability to the 
pigment of this macromolecule dispersant may be insufficient, and dispersibility may fall. On the other hand, when the 
loadings of this anionic surface active agent increase across the above-mentioned range, the whippability of ink may 
increase and it may be inferior to handling nature, both compounding ratio - this macromolecule dispersant: ~ this ~ it is 
still more desirable that it is anionic surface active agent =1:1-15:1, and it is much more desirable that it is 1:1-10:1. 
[0045] In the above-mentioned ink, in order to aim at balance of improvement in the permeability to the detail paper of 
ink, and strike-through (exudation of ink to background to detail paper) prevention, it is desirable to blend a 
polypropylene glycol. As for a polypropylene glycol, it is desirable that the molecular weight is 400-3000, and it is still 
more desirable that it is 400-2000. As for a polypropylene glycol, it is desirable to be blended 0.01 to 3% of the weight 
into ink, and it is still more desirable to be blended 0.01 to 1% of the weight. 

[0046] Moreover, in order to raise drying [ of ink ], it is desirable to blend aliphatic series monohydric alcohol. As this 
aliphatic series monohydric alcohol, it is desirable to use a kind of ethyl alcohol, 1 -propyl alcohol, and the 2-propyl 
alcohol or two sorts or more, and especially the thing for which 1 -propyl alcohol is used is desirable. Into ink, this 
aliphatic series monohydric alcohol is blended 0.01 to 10% of the weight preferably, and is blended 0.1 to 8% of the 
weight still more preferably, especially ~ the loadings of this aliphatic series monohydric alcohol ~ relation with the 
loadings of the above-mentioned macromolecule dispersant ~ setting - both compounding ratio - this macromolecule 
dispersant: - this - drying [ of ink ] improves, further by adjusting so that it may be set to aliphatic series monohydric- 
alcohol =1:10-1:1. 

[0047] Furthermore, in order to raise the intermittent dischargeability of ink, molecular weight can also blend the 
polyethylene-glycol JISARUFETO salt which are 400-3500 (especially 400-2000). As for this polyethylene-glycol 
JISARUFETO salt, it is desirable to be blended 0.01 to 3% of the weight into ink, and it is still more desirable to be 
blended 0.01 to 1% of the weight. 

[0048] Similarly, a saccharide can also be blended with ink in order to raise intermittent dischargeability. As this 
saccharide, it is desirable to use a kind of D-glucose, a fructose, a maltose, and the saccharoses or two sorts or more, and 
especially the thing for which saccharose is used is desirable. Into ink, this saccharide is blended 0.1 to 5% of the weight 
preferably, and is blended 0.1 to 3% of the weight still more preferably, especially - the loadings of this saccharide - 
relation with the loadings of the above-mentioned macromolecule dispersant - setting - both compoimding ratio - this 



hiacromolecule dispersant: - this - intermittent dischargeability improves further by adjusting so that it may be set to 

saccharide =20:1-1:5. 

[0049] Moreover, similarly, in order to raise intermittent dischargeability, nitrogen content heterocyclic compounds, such 
as a N-methyl-2-pyrrolidone and l,3-dimethyl-2-imidazolidinone, can also be blended with ink. Into ink, this nitrogen 
content heterocyclic compound is blended 0.01 to 10% of the vs^eight preferably, and is blended 0.1 to 5% of the weight 
still more preferably. 

[0050] Furthermore, similarly, in order to raise intermittent dischargeability, an aprotic polar solvent can also be blended 
with ink. As this aprotic polar solvent, it is desirable to use a kind of dimethyl sulfoxide and the sulfolanes or two sorts or 
more. Into ink, this aprotic polar solvent is blended 0.01 to 10% of the weight preferably, and is blended 0.1 to 5% of the 
weight still more preferably. 

[0051] Intermittent dischargeability of an aprotic polar solvent [ these polyethylene-glycols JISARUFETO salt that may 
raise intermittent dischargeability, a saccharide, a nitrogen content heterocyclic compound, and ] improves further further 
by using together with the above-mentioned pigment whose mean particle diameter is 0.05-3 micrometers. 
[0052] Moreover, in order to raise fixable [ of ink ], it is desirable to blend emulsions, such as acr>4ic, an aquosity 
urethane system, a styrene-butadiene system, and a polyester system. It is especially desirable to blend an acrylic-urethane 
copolymer emulsion. As this emulsion, it is desirable to use an acrylic urethane block-copolymer (copolymer in which 
urethane carried out graft to side chain of principal chain which consists of acrylic chain) emulsion. As for the weight 
average molecular weight of the copolymer in this emulsion, it is desirable that it is 10000-300000, and it is still more 
desirable that it is 20000-250000. As solid content concentration, as for this emulsion, it is desirable to be blended 0.01 to 
10% of the weight into ink, and it is still more desirable to be blended 0.05 to 5% of the weight. 
[0053] Similarly, in order to raise fixable [ of ink ], weight average molecular weight can also blend the 
polyethyleneimine which is 800-300000. It is desirable to use a kind of the polyethyleneimine by which the graft was 
carried out to the side chain of the principal chain which consists of an acrylic chain as this polyethyleneimine, the 
polyethyleneimine by which hydroxylation processing was carried out, and the dipolar-ion-ized polyethyleneimine, or two 
sorts or more, and especially the thing for which the polyethyleneimine by which hydroxylation processing was carried 
out is used is desirable. As for this polyethyleneimine, it is desirable to be blended 0.01 to 10% of the weight into ink, and 
it is still more desirable to be blended 0.05 to 5% of the weight. 

[0054] Moreover, oxygen absorbents, such as chelating agents, such as antifungal agents, such as defoaming agents, such 
as a silicone system compound, and a chloro methyl phenol system compound, and EDTA, and a sulfite, etc. can also be 
further blended with the above-mentioned ink if needed. 

[0055] As for the above-mentioned ink, it is desirable that the point which may raise the printing concentration, especially 
the black printing concentration of a printing image to the pH is 9.5-13.0, and it is still more desirable that it is 10.0-12.0. 
What is necessary is just to blend pH regulator, for example, amino alcohol, with ink, in order to consider as above- 
mentioned [ pH ] within the limits. As this amino alcohol, it is desirable to use monoethanolamine (for example, 2- 
aminoethanol), triethanolamine, etc. 

[0056] The ink manufactured by the manufacture approach of this invention can be used in any printers, if it is the printer 
which used the Inkjet recording method. For example, it can be used for both the printer of the heat jet recording method 
v^ich records using the heat energy at the heater of the exoergic resistance element arranged by the printer head etc., and 
the printer of the piezoelectric-device recording method which records using the piezoelectric device arranged by the 
printer head. 

[0057] Hereafter, the effectiveness of this invention is illustrated with an example. However, the range of this invention is 
not restricted to this example. In addition, among the following examples, especially the "section" and"%", unless it 
refuses, weight section and weight % is expressed, respectively. 

[0058] [Example 1] The following component was first stirred for 30 minutes with the dissolver. 
- The macromolecule dispersant A 4 sections and sodium lauryl sulfate 4 sections and a diethylene glycol 7 sections and 
monoethanolamine 1 section and water By 64 ******, the carbon black (primary particle diameter of 20nm) of the 20 
sections was added in the above-mentioned dissolver, deed this carbon black preliminary distribution of the churning was 
further carried out for 45 minutes, and the pigment distribution object was obtained. The above-mentioned pigment 
distribution object was put in into sonication equipment (product made from BRANSON), and it ultrasonicated on 
condition that output lOOOW, the frequency of 40kHz, and impression energy 5 W/kg. The repeat pigment particle was 
fully distributed for this sonication 3 times. This pigment distribution object was diluted so that specified quantity 
addition of the above-mentioned giant-molecule dispersant A, sodium lauryl sulfate, a diethylene glycol, 
monoethanolamine, and the water might be carried out and the concentration of each component might be as follows in 
(he above-mentioned pigment distribution object after distributed termination, centrifugal separation (for [ 2500 ] G or 20 
minutes) of the diluent was further carried out with the centrifugal separator, the big and rough particle was removed, and 
Ihe ink for Inkjet record was obtained. 



- Carbon black 5% and the macromolecule dispersant A 2% and sodium lauryl sulfate 2% and a diethylene glycol 7% and 
monoethanolamine 1% and water In addition, the above-mentioned giant-molecule dispersant A is the copolymer of the 
methoxy poly ethylene-glycol (number of EO addition: 120-piece / molecule) ester of a methacrylic acid, and sodium 
methacrylate 83% [mole-ratio (former/latter) =30/[ 70 table ] of a monomer 3 reference]. 

[0059] In order to evaluate the dispersibility of the pigment in the obtained ink, the following approach estimated the 
repeatability of the particle size distribution of a pigment. The result is shown in Table 1. 

[0060] [Repeatability of the particle size distribution of a pigment] It measured 10 times using grain GE - JI (JIS K 5400 
SOmicrometer), and size of V and a grain gage was set to Z for the degree of dispersion of the obtained measurement 
value, and the following valuation basis estimated the repeatability of the particle size distribution of a pigment from 
value E[(V/Z)xlOO]. 

Valuation basis [ x [0061] ] 0< E<5 05 <=E<15 015 <=E<50 **50<=E [Examples 2 and 3 and 

examples 1 and 2 of a comparison] Ink was manufactured like the example 1 except setting the conditions of sonication to 
250W, 40kHz (example 2), 2000 W, 40kHz (example 3), 200 W, 40kHz (example 1 of a comparison) and lOOOW, and 
1 5kHz (example 2 of a comparison), respectively. The evaluation same about the obtained ink as an example 1 was 
performed. The result is shown in Table 1. In addition, the class and loadings of the pigment in an example and the 
example of a comparison and a macromolecule dispersant are as being shown in Table 2 and 3. 
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t00,65] It turns out that the ink of the examples 1-3 which were made to distribute a pigment particle by the output of the 
specific range and sonication under the conditions of a frequency, and were acquired is what is excellent in the 
repeatability of the particle size distribution of a pigment as compared with the ink obtained in the example of a 
comparison a passage clear from the result shown in Table 1. . 
[0066] 

[Effect of the Invention] According to the manufacture approach of this invention, a pigment can be distributed so that the 
dispersibility of a pigment may improve very much and particle size may become uniform, and it excels in the 
repeatability of the particle size distribution of a pigment. 



[Translation done.] 



